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Siafttm  UBOMTCRT 


FUAL  npoftr 


AB9TRACT 


Pott«d  •l«ctrleal  cooxMCtors  ar*  currantly  b«lng  UMd  at  1I.A.C*  to 
watarproof  NIli-W>l6878  Typa  B  Taflon  hook-up  wira.  In  ordar  for  tha  hook¬ 
up  wlra  to  ha  eoaplataly  watarproof,  tha  potting  coapounA  auat  adhara  to  tha 
viraa  through  tha  taqparat\ffe  xanga  aneountarad.  Thla  taat  vaa  initlatad 
to  eo^para  tha  adhaalon  propartlaa  of  two  dlffarant  ailieooa  potting  eoa- 
pooida  and  two  diffarant  priaara. 

inu-60  and  IC-1663  potting  eoapounda  and  thair  eatalyata,  togathar  with 
IX-B-379''l  ttsA  IC-1694  priaara  wara  taatad  undar  eoodltiona  aiaulating  wira 
buadla  inatallatlan  and  raaoval  handling.  Thaaa  taata  wara  eonduetad  hafora, 
during,  and  aftar  a  2k  hour  aoak  at 


Tha  najor  noda  of  failura  wi 
Tatra-Btchad  Tafloa  hook-«9  wira 


tha  loaa  of  adhaaion  of  tha  priaar  to  tha 


Tha  BX-B-979"1  prinar  waa  auparior  to  tha  BC-I69IA  priaar.  Tha  Krr-6o 
potting  eoayound  appaarad  to  hawa  battar  adhaaion  propartiaa  than  tha  BC-I663 
potting  eoapouad. 


Taata  eoadaotad  at  900^  raaultad  in  a  conaidazabla  loaa  of  adhaaion  in 

all  eaaaa. 
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Banior  Ingigbar, 
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nSISlWSlOK:  c.  Flanlag,  A.  Baffnar,  R.  P.  Jhunoa,  Eng.  Llbrarp 
(abatraeta)  E.  C.  NeChndllah,  C.  Putaa*  E.  Hbpar 
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1.  OBJKCTIVB  riMAL  REPORT 

To  detcnlne  tb«  aAbBslon  chaimct^rlstlcB  of  ■llleon*  RTV  potting 
eoapounds  relntlve  to  MII<-W-l6878  Type  E  Etched  Teflon  book>up  wire. 


2.  PROCEDURE 

2.1  Teet  Speclnen  Prepnimtlon 

The  apeelBens  were  prepared  m  shewn  in  Figure  I,  I^gs  sad  la 
the  quantities  shown  in  Table  1,  Page  of  this  report. 

The  ends  of  the  wires  that  were  enbedded  In  the  potting  coppouxil 
were  Tetra-Etehsd  In  accordance  with  N.A.C.  P*8*  1716^  (dated  23  August  i960' 
and  as  aodlfled  by  Ajsaendaent  Eo.  1,  dated  3I  March  1961). 

The  potting  eosq^ound  was  priasd,  nixed,  applied,  and  cured  as  shovn 
In  P.8.  17172,  Rev.  B,  dated  9  May  i960,  except  In  the  cases  where  the  Bighson 
Prlasr  was  used.  In  these  eases  the  prlning  Instructions  of  P.8.  17311>  dated 
16  lovenber  i960,  were  followed. 


3.  TE8TZM0  PROOEDURE 

Two  samples  of  each  type  of  speelnsn  were  tested  at  each  teaperature 
condition  described  below.  ("Type"  of  speelnsn  Includes  catalyst  variations 
of  OB  Rrf>60) . 

ia)  Boon  temperature 

b)  After  24  hours  at  ^OO^F  (while  stlU  hot) 
c)  Upon  cooling  to  roon  temperatun 

The  pottlng-wlre  adhesion  was  checked  as  follows: 

vrhlle  nalntalnlng  sufficient  tension  on  the  wire  to  renove  all  slack, 
the  wire  was  rotated  and  oscillated  to  strain  ths  pottlng>vlrs  Junction  and 
thereby  slnulate  the  strains  a  potted  electrical  connector  endures  during  wire 
bundle  installation  and  renoval  handling.  The  wire  was  then  tugged  sufflcl* 
ently  to  fall  the  pottlng>wire  Junction  and  the  relative  ease  with  idileh  fall* 
ure  was  obtained  and  the  type  of  failure  (adhesive,  cohesive,  or  both)  was 
noted. 


4.  TEST  RE8UL1S 

The  test  results  are  presented  In  Thble  2,  Page  6,  of  this  report. 
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REVISED -  LABORATORY  REPORT 


DISCOBSIOI  OP  RESUIffS  PIMAL  REPORT 

There  appeared  to  be  little  difference  In  epeclnen  jirqparatlon  or 
In  taet  reeults  where  varied  catalyete  were  need  with  the  RTP-^.  thouKh  the 
RTV>9930  catalyet  cured  the  potting  coqiound  nore  rapidly  than  any  of  the 
other  RTP  catalyete.  Thla  catalyet  yielded  a  RTT>60  alx  with  one  hour  pot 
life. 

The  Teflon  wire  ueed  In  apecleene  2^  through  32  was  a  white  wire 
which  differed  froa  the  wire  used  in  the  reealnlng  speclaens  (a  clear  coated 
wire).  The  white  wire,  eanufactured  by  the  Thensd  Wire  Co.  of  Aaeriea. 
appeared  to  give  better  results  than  the  wire  used  on  the  other  samples. 

Both  wires  were  lfIL-W-16878  Type  E. 

■early  all  pottlng-wire  Junctions  failed  relatively  easily  idille 
tested  at  condition  1)"  (idxlle  still  hot).  The  failures  were  nearly  all 
adhesive  and  appeared  to  be  caused  by  the  failure  of  the  prijeer  to  adhere  to 
the  Teflon  wire. 

The  BC>l69h  prlsMr  ttearly  always  failed  adhesively  upon  rotation  of 
the  wire,  even  If  very  little  tension  was  used. 


6.  COBCLUBKBI 

The  Major  node  of  failure  was  the  loss  of  adheslm  of  the  prlaer 
to  the  Teflon  hook-up  wire. 

The  Hughson  BX-B$79-*1  prlaer  was  superior  to  the  XC-1694  of  the  3M 
Co. 

The  best  results  were  obtained  using  GX  RXT-60  potting  eoapound  and 
the  RIP-9930  catalyst  with  the  Hughson  EX-B!$79-1  prlaer. 
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nXAL  REPORT 


TABLE  1 


SPEjcinmn 

KUIU\8e 

VOTT 

COMPOUKD 

CAT/LV-XST 

CA-t  alv ‘j-r 
'W'E  'feWT 

PtL  Lrur 

— 

1 THRU0 

RTV-eO 

T-IE 

0.1  "f. 

HUGHSON 

7  THRU\a 

RTV-eO 

T-  la 

OAio 

EC- 1694 

IB  THP.UI& 

RTV-60 

RTV-9910 

loio 

HUGH50N 

IQ  THRUfiA 

RTV-eO 

■KTV-9910 

loi 

EC- 1694 

E5  THRU  30 

■RTV-60 

KTV-9930 

loi 

HOGHSON 

31THRU30 

■RTM-eO 

RTV-9930 

10  i 

EC- 10  04 

37THRUA2 

EC- 1663 

CO. 

loio 

HUGHSOK 

43THRU48 

EC-  1663 

BNACO. 

loi 

EC- 1694 
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MAC  23IG  (REV  I  AUG  61) 


TITI  F  EI.ECTRICAL  POTTING  CCMPOUNDS  -  SURFACE  AND  tfOLUMK 


RESISTIVITO  AT  ELEVATED  TEMPERATURES  FOR  PROTRACTED  TIMES 


lABORATORY  OR  DEPT.  RESPONSIBLE  FOR  TEST 


TEST  PARTS  ON  IBM  □  i  ON  TPL  NO. 

PRODUCTION  PARTS  FOR  TEST  NOT  REQUIRED  E 


WORK  REQUESTED 


OBJECTIVE  (OIVE  PURPOSE  of  test,  work  ako  data  requireu 

INCUIOINB  tCRVtCC  HISTORY  ANO  RACXBROUND  INFORMATION} 

Rev»  "A"  Revised  pages  1,  2  and  3  to  cancel  all  tests  con¬ 
cerning  the  Gore  vdre  and  also  to  checlc  a  new 
1»0  OBcTECTt  catalyst  for  RTV-60, 

To  determine  the  adhesion  characteristics  of  silicone 
RTV  potting  compounds  relative  to  MIL-W-16878  Type  E 
Teflon  hook-up  wire,  and  Wr  !■»  Gwpe  Type  AR  Teflen 


2.0  HISTORYt 


At  present  the  Teflon  hook-up  wire  being  used  for 
Tarious  electrical  and  electronic  purposes  is  designatsd 
as  MAC  Standard  “^MllU  Type  E.  This  wire  is  basically 
MIL-W-16878  Type  E.  In  another  test  (TR,  60U-001,02) 
a  new  mineral -Hlled  Teflon  hook-up  wire  (W.  L.  Gore 
Type  AR)  is  being  evaluated  to  determine  whether  it 
has  properties  that  would  recommend  its  use  instead  of 
the  MIL-Spec,  wire  for  certain  applications. 

(TR,  60l;-001,02  showed  the  Gore  wire  not  worthy  of 
JUSTIIi'ICATIONt  further  consideration) 

To  achieve  true  waterproofing  of  potted  electrical 
connectors  the  potting  must  adhere  to  the  wires.  This 
adhesion  must  be  continuous  throughout  the  temperature 
range  encountered. 


U.O  MATERIALS: 

U,1  G,E.  RTV-60  Potting  Compound  and  Catalysts 

Thermolite-12,  '  P*vt>  070) , 

RTV-9910,  and  RTV-9930 

U,2  3M  Co,  EO-1663  Potting  Compound  (from  MAC  Stock), 

U.3  Hughson  Chemical  Co,  EX-B'>79-1  Primer  (from 
MAC  Stock) . 

I4.U  3M  Co.  EC-I69U  Primer  (from  MAC  Stock).  / 
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U«D  MaTERIAIS>  (Continued) 

20  gage  Teflon  Hook-up  V/ire  (■7KlliiF.20Z9, 
irr^ — 20  gage  Wi  Li'  Ow 


from  MAC  Stock) , 

p  Wlw  (0019130  'SMRfOappWi'ed  by 


S.O  TEST  SPECIMEN  PREPARATIOHi 

The  test  specimens  are  to  be  made  as  shown  in  P’igure  1  and  in  the 
quantities  shown  in  Table  I, 


5.2  The  ends  of  the  wires  that  will  be  embedded  in  the  potting  compound 
shall  be  Tetra-Etched  in  accordance  with  MAC  P.S.  17165  (dated 

23  August  i960  and  as  modified  by  Amendment  No.  1  dated  31  MarchM96r) , 

5.3  When  priming  is  done  with  Hughson  Primer,  follow  the  PBUSH^  instructions 
of  P.S.  17311,  dated  I6  November  I960. 

5.U  When  priming  is  done  with  the  3H  Co.  Primer,  follow  the  PRIMING  ' 
instructions  of  P.S.  17172,  Rev.  B,, dated  9  Hay  I960. 

5.5  Clean  the  wires  after  Te.tr  a -Etching  and  before  priming  as  shown  in 
P.S.  17172  (NOT  as  shown  in  P.S.  17311). 

5.6  Kiix,  apply,  and  cure  the  potting  compound  in  accordance  with 

P.S.  17172.  .  • 
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A 

^.0  TtST  StBCIMEM  pRgEARATIONi  (Gonttnued) 


5.7  As  shown  in  TsbXo  I,  use  0.1<  by  weight  of  Thennolite-12,  10<  by  weight  clf 

HTU-Qom.  nr  TOX  hv  ufiTpht.  of  RT\/-9910  as  the  catalyst  for  the  G.E.  RTV-60, 


Specimen 

No. 

Potting 

Compound 

Catalyst 

Primer 

1  thru  6 

RT\/-60 

T-12 

Hughson 

7  thru  12 

RTV-60 

T-12 

EC-I69U 

13  thru  18 

RTV-60 

RTV-9910 

Hughson 

19  thru  2U 

RTV-60 

RTV-9910 

EC-169U 

25  thru  30 

RTV-60 

RTV-9930 

Hughson 

31  thru  36 

RTV-60 

RTV-9930 

EC-169I4 

37  thru  U2 

EC-1663 

3M  Co. 

Hughson 

143  thru  U8 

EC-1663 

3M  CO. 

EC-I69U 

6,0  TESTING  PRXEDtmRt 

6.1  Chrck  adhesion  of  the  pottinf,  compound  to  thr,  van's  on  2  samples  of 
each  type  of  specimen  at  ►•arh  temperature  condition  described  below; 

(a)  Room  ter.iperat'ire 

(b)  After  21;  hour?  at  5(50 °F  (while  still  hot). 

(c)  Upon  cooling  to  room  temperature. 

I 

llOTSS;  (1)  "Type"  of  specimen  includes  catalyst  varlati  ons  ..of 
G.u.  R?Y-60. 


(2)  Four  specimens  of  a  given  type  are  to  be  placed  in  a 
circulating  air  oven  maintained  at  5'TOOF  for  2h  hours. 

At  the  end  of  this  tine  remove  two  of  the  specimens  from  the  oven  and 
allow  them  to  cool  completely  to  room  temperature  before  testing  for 
adhesion.  Test  the  remaining  two  specimens  while  in  '^e  oven  if  possibls^ 
or  else  immediately  uphn  their  removal-  from  the  oven  Before  any  appredisWlS 
cooling  occurs. 


I 
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6,0  TESTINU  PROCEDURE I  (Contina«d) 

6,1,1  Chf?ck  potting-wire  adhesion  as  follows: 

i'Jhile  maintainitif'  sufficient  tension  on  the  wire  to  remov«  all 
slack,  rotate  and  oscillate  the  wire  to  strai  n  tlie  potting-wire 
,1unction  and  thereby  simuliite  the  strains  a  potted  electrical 
connector  endures  during  wire  bunJlc  installation  and'  removal 
handling.  Tug  sufficiently  during  the  rotation  and  oscillation 
to  fail  the  potting-wire  .junction  and  note  whether  the  failure 
is  adhesive,  cohesive,  or  a  combination  of  the  two, 

6,2  A  representative  of  Department  272  to  be  present  during  these  tests, 

7,0  DATA  REQUIRED: 

7.1  Kor  each  specimen  note  the  type  of  failure  (see  paragraph  6.1.1)  and 
the  relative  ease  with  which  failure  was  obtained, 

7.2  Black  and  white  photographs  of  failur*  anas. 

8,0  SPECIWy  DISPOSITIOiJt 

8«1  4t  thi  conclusion  of  the  tests  return  all  specimens  to  Departaieiit  ‘212% 

1  .  I  •'  _ 'i 


